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FACTORSINFLUENCING DISSOLVEDOXYCENCONCENTRATIONS
DURINGWINTERIN SMALLWYOMINGRESERVOIRS

Paula M. Guenther' and Wayne A. Hubert'
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Fish kills in ice-covered lakes have been

described in the npper Midwest and the

Great Plains (Nickum 1970, Patriarche and

Merna 1970). Fish losses were related to

low dissolved oxygen and several associated

factors: small, shallow lakes; periods of pro-

longed or extensive snow and ice cover;

lack of surface water inflow into lakes; and

high primarv productivity (Greenbank 1945,

Halsev 1968, Nickum 1970, and Mathias and

Barica 1980).

Miller (1989) investigated the geomorphic

features that influence winterkill in natural

lakes at elevations >2925 m in the Medicine

Bow Mountains, Wyoming. He separated

lakes prone to winterkill from those without

a history of winterkill on the basis of six dis-

criminating variables: basin area, basin relief

ratio, lake area, drainage density, lake vol-

ume, and maximum water depth. Winterkill

lakes tended to be small, shallow lakes and

were at lower elevations than nonwinterkill

lakes.

We assessed the winter dissolved oxygen

concentrations in small reservoirs (<100

hectares at full pool) at elevations >2100 m
above mean sea level. Physical, chemical,

and climatic characteristics that are related

to low dissolved oxygen imder the ice were

identified.

Methods

Eleven reservoirs were studied during win-

ter, 7 in 1987 and 10 in 1988 (Table 1). Six

of the 1988 sites were also sampled the previ-

ous year. Study sites were selected to repre-

sent a range in elevation, size, and producti\ -

it\'. The reservoirs were located near or within

the Laramie and Medicine Bow mountains

in southeastern Wyoming. Several reservoirs

had known histories of winterkill.

Bathymetric maps were obtained from

the Wyoming State Engineer's Office or con-

structed from soundings that were plotted on

reservoir outlines from U.S. Geological Ser-

vice topographic maps. The maps were used

to calculate morphometric variables: maxi-

mumwater depth, mean water depth, water

volume, and volume of unfrozen water dur-

ing winter. Water levels were monitored to

estimate the minimum values of the morpho-
metric variables during winter.

Macrophyte abundance was estimated in

tall 1987 for the 10 reservoirs to be studied.

A 10-m line attached to a float was thrown

from the shore at lO-m intervals around the

reservoir. The density of plants along the line

was visually estimated on a scale of to 10.

The presence or absence of plants beyond
the line was noted and rated (0 = absent, 5 =

present). Also, a reservoir-wide rating of fila-

mentous algae was made (0 = absent, 3 =

present, 5 = pervasive). The averages for the

line and beyond-line ratings were summed
with the rating for algae to yield Macroph\te

Abundance Index (MAI) values ranging from

to 20.

Reservoirs were sampled at three-week

intervals beginning in January and continuing

until ice conditions were unsafe in March or

April. Ph>sical and chemical features were
measured at one to four sites, depending on

the reservoir size. Vertical profiles of dis-

solved oxygen concentrations were mea-

sured. The ()x\ gen meter was standardized in
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Table 2. Conditions measured in the resenoirs studied in southeastern Wyoming during the wintei

and 1987-88.
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